Although participation rates in the educational system might look impressive for a Latin American country, educational outputs are not that great. Uruguay is characterized by educational gaps and high drop-out rates in the secondary education. In our work we first explore the returns to schooling in Uruguay. In the course of our analysis, we use quantile regression models that are more suitable than ordinary least squares (OLS) for countries where heterogeneity within the labour force in terms of earnings and the impact of individual characteristics on earnings is significant. In particular we test the hypothesis of the existence of a degree premium for those individuals that complete the secondary education (12 years of education). As we find evidence that allows us to confirm the existence of the degree premium, we make conjectures and present a possible explanation that links the evidence between the existence of degree premium, educational gaps and dropouts. The rationale is that since only the completion of the secondary degree will generate a clear economic benefit, many individuals will exit the educational system as they find difficulties in the transit along the secondary level. In other words, the completion of the entire secondary stage might be seen as a long haul race and Uruguayan youngsters end up exiting the process when they are still far from the end. To cope with the estimation problem of unobservable household or children characteristics, this investigation employs an instrumental variable (IV) strategy both for two-stage least squares (TSLS) and quantile regression (QTE).
I. Introduction
Uruguay's adult literacy rate is among the highest in Latin America, a result of the population's expanded access to education.
Primary education in Uruguay is free and compulsory; it includes six years of instruction. General education in secondary schools encompasses six years of instruction divided into two three-year cycles. The first, or basic, cycle was compulsory (Junior High School); the second cycle was geared to university preparation (Completed High School) . In addition to the academic track, public technical education schools provided secondary school education that was technical and vocational in nature. The two systems are parallel in structure, and there is little provision for transfer between the two. All sectors of society traditionally tend to prefer the academic course of study, which was regarded as more prestigious. As a result, academic secondary education had expanded more rapidly than technical education.
Educational coverage in Uruguay is extensive. In 2007, more than 99 percent of children between 6 and 11 years old attended primary school. Also, 85 percent of teenagers of age between 12 and 17 years old attended classes in an educative institution that year. A vast majority of Uruguayan children and youngsters attend public institutions. While 87 percent of the children in the primary system attend public schools; 85 percent of the individuals in the secondary levels are enrolled in public institutions.
Although participation rates in the educational system might look impressive for a Latin American country, educational outputs are not that great. Uruguay is characterized by educational gaps and high drop-out rates in the secondary education. Dropout levels are as high as 27 percent in rural areas and 13 percent among urban population. Additionally, among the adolescents aged between 12-17 years, 21 percent of the individuals show some educational gap. Finally, in the case of youngsters who live in poor households, 53 percent of them have an educational gap or have abandoned formal education (and this figure is even higher in the case of male youngsters).
As we explore the output of the Uruguayan secondary education, we observe high rates of educational gaps and dropout levels.
Additionally, we find evidence that shows that poor educational results are concentrated among the poor. Naturally, these observations might have profound poverty and inequality implications for the future. Our interest is to analyze the possible link between the existence of degree premium in Uruguay, educational gaps and high dropout levels in the secondary level. We aim to evaluate if educational gaps and dropouts might be explained as an incentive problem. The rationale is that since only the completion of the secondary degree will generate a clear economic benefit, many individuals will exit the educational system as they find difficulties in the transit along the secondary level. In other words, the completion of the entire secondary stage might be seen as a long haul race and Uruguayan youngsters end up exiting the process when they are still far from the end.
In our work we first explore the returns to schooling in Uruguay. In the course of our analysis, we use quantile regression models that are more suitable than ordinary least squares (OLS) for countries where heterogeneity within the labour force in terms of earnings and the impact of individual characteristics on earnings is significant. In particular we test the hypothesis of the existence of a degree premium for those individuals that complete the secondary education (12 years of education), compared to those who only finished primary school or junior high school. As we find evidence that allows us to confirm the existence of the degree premium, we make conjectures and present a possible explanation that links the evidence between the existence of degree premium, educational gaps and dropouts.
In the returns of schooling literature, a common issue is the presence of endogeneity due to the possible biased caused by measurement error and children or household unobserved characteristics. Heckman and Vytlacil (2001) consider the problems that arise in determining the role of cognitive ability in explaining the level of and change in the rate of return to schooling: one of these problems is that ability and schooling are so strongly dependent that it could be not possible, over a wide range of variation in schooling and ability, to independently vary these two variables and estimate their separate impacts.
To deal with the problem of possible endogeneity, we follow two strategies. Firstly, we instrumented personal education of each employee by the mean of accumulated years of education by age and locality of residence, and applied TSLS. Secondly, we estimated the quantile regression using the instrumental variables estimator of Abadie, Angrist and Imbens (2002) and following its implementation developed by Frölich and Melly (2008) . Abadie, Angrist, and Imbens (2002) apply their IV estimator for QTE to estimate the effect of a publicly-funded training program. Their QTE estimator captures the effect of an intervention on distribution for individuals whose treatment status is changed by a binary instrument: thus, QTE estimator could be useful to test the impact of reaching a level of education, for instance.
II. Data
We use data from the Continuous Household Survey ("Encuesta Continua de Hogares") of 2006 and 2007, which is representative of the entire country (both rural and urban areas). This cross-section data is provided by the National Institute of Statistics ("Instituto Nacional de Estadística") of Uruguay, a public institution. We analyzed 58,318 observations corresponding to private and public paid workers (excluding workers in temporary public programs) in the rank of age [21, 44] : 60 percent from 2006 and 40 percent from 2007. The sample includes only those who work more than 10 hours a week in their main job (within the sample, about 11 percent has more than one job).
[Insert Graph 1]
Graph 1 shows the distribution of the accumulated years of education of each worker at the time of the survey. We are able to observe that the majority of these employees have only reach primary school (six years of education). The following two education categories which accumulate most observations are Junior High School (nine years of education) and Completed
High School (twelve years of education).
[Insert Graph 2]
About ten percent of the population of Uruguay lives in illegitimate terrains in the surroundings of several cities (illegitimate means that these residents did not buy nor rent the terrains; they just occupied the land). Since 1990's this is a growing reality in this country, and in the early 2000 it underwent a rapid increase due to the severe economic crisis. Continuous Household 
[Insert Graph 3]
Separating the population in quintiles of poverty, we can observe in Graph 3 the great differences between the first and final quintile. Nearly 40 percent of deprived workers only achieve to complete primary school, while among the wealthy only less than 5 percent interrupted their education after completing primary school. In fact, the majority of these privileged employees completed (or are near to complete) their undergraduate or graduate degree in the university (16 accumulated years of education or more) and next to 20 percent has accomplished to conclude High School.
[Insert Graph 4]
Graph 4 illustrates us about the gender differences. Among the public and private paid workers aged [21, 44] , each women has in average more completed years of education. For instance, if an undergraduate degree at university demands 4 years in average (thus 16 years of education in total), Graph 4 shows that while nearly 10 percent of women has reached 4 years of education at university, only 3 percent of men did.
[Insert Graph 5]
In Graph 5, the population is divided into ten quantiles of education. The wage per hour of the worker is plotted as a function of her/his accumulated years of education. For each group, the line in the middle of box represents the median of the data. The box extends from the 25 th percentile to the 75 th percentile (i.e. the interquartile range). The lines emerging from the box -the whiskers-extend to the upper and lower adjacent values which are a proportion of the interquartile range. The boxplots provide a summary of the distribution of the wage per hour for ten groupings of education. There is a tendency to rise in the wage per hour with accumulated years of education. Also, we could detect other feature from the plot: there is a tendency for dispersion, as measured by the interquartile range, to increase with education.
[Insert Table 1 ]
As we could observe in Table 1 , comparing workers who accomplished only to end primary school with those who put an end to their education at a Junior High School level, the latter have greater access to internet at their homes, have less informal (i.e.
out of the legal requirements) jobs, a greater proportion has public jobs, and a smaller number of them are married and have children. A shared feature of these two groups is the great proportion of them that attended public primary school. Also, those who finished Junior High School, maintain this tendency in secondary school.
[Insert Table 2 ] Table 2 makes comparisons between two groups: those who achieved to complete High School and those who afford to complete undergraduate level in the university (or similar: professorship for primary and secondary school, etc.). The latter have greater access to internet at home, are less employed in informal jobs, a greater proportion are married though a smaller number have children, work usually fewer hours a week in their principal job but they have a greater quantity of jobs, and attended public education in an smaller proportion. To sum up, considering both tables 1 and 2, we observe that the most significant features are that greater education in paid workers aged [21, 44] is correlated with larger years working in the same job, less legal informality, greater probability to work in the public sector and more jobs at the same time.
III. Methodology
Following the bulk of the literature, we estimate Mincer equations. The model takes the following form:
where i w is the real wage per hour; Pi is a subset of Personal variables; Hi is a group of Household variables, Si indicates years of schooling (the variable of interest) and ε is the error term.
The Mincer equation is first estimated using two stage least squares (TSLS), which focuses on mean effects. In addition, we also perform quantile regression (Koenker and Bassett, 1978) to study the effects of covariates on earnings at different points of the conditional distribution.
The regressions control for the traditional individual characteristics (age, gender and marital status), indications of employment characteristics (formal sector, public sector) and a set of socioeconomic variables. Among the control variables, we introduce four regional dummies (south, north, frontier, rural) considering the different economic development (and opportunities) by region. These dummies intend to collect the effect of worker's present residence comparative to the capital city (Montevideo, where half population of the country live).
We are interested in the impact on the outcome which is the wage rate. A significant amount of workers (about 11 percent of the sample) has more than one job, but we take into account only what the employee declares as his main job. We add all the earnings from this job: salary, incentives, gratuities, extra hours, travel allowances, meals at the firm, food, housing, health facilities (if they are greater than those mandatory by law), and other amenities as payments. We compute wages by hour in constant pesos and express them in logarithm. In order to avoid possible distortions, we drop workers who received payments for unemployment or compensations for illness in the previous month, maternity and accidents, or scholarships, and those who have been working for only two months (it is possible that they have not received their first salary yet).
In the returns to schooling literature, a common issue is the presence of endogeneity due to the possible biased caused by measurement error and children or household unobserved characteristics (take for instance, the ability of each person which could be influencing both educational outcomes and wages: this may lead to incorrect inferences about the causal relation between education and earnings). Heckman and Vytlacil (2001) consider the problems that arise in determining the role of cognitive ability in explaining the level of and change in the rate of return to schooling: one of these problems is that ability and schooling are so strongly dependent that it could be not possible, over a wide range of variation in schooling and ability, to independently vary these two variables and estimate their separate impacts.
To deal with the problem of possible endogeneity, we follow two strategies. Firstly, we instrumented personal education of each employee by the mean of accumulated years of education by age and locality of residence, and applied TSLS. There are 197 localities and people with 24 different ages. Thus, within the restrictions of available cross-section data, the identification of the IV estimates is based on the interaction of age and locality: exploiting the locality specific variation in education across ages we seek to control for unobserved characteristics that might be correlated with the wage and personal education. In the section of results, tables show the first stage of estimates: the instrumental variable is highly correlated with personal education.
Berlinsky, Galiani and Manacorda (2008) employ a similar strategy to analyse the impact of preschool exposure on children subsequent academic achievements. They instrumented preschool attendance by the average preschool attendance in the child's cohort in his locality of residence.
Secondly, we estimated the impact of levels of education (Junior High School versus Primary School; and Completed High School versus Junior High School) using the quantile regression (regression quantiles provide an approach to characterizing the effect of schooling in different percentiles of the conditional wage distribution) with the instrumental variables estimator of Abadie, Angrist and Imbens (2002) and following its implementation developed by Frölich and Melly (2008) . In the "Junior vs.
Primary" estimation, we concentrate in the subsample of workers whose last educational level achieved is Junior High School and those who last educational level achieved is Primary School. The treatment is "Junior" (a dummy variable that takes value 1 if the last level of education achieved by a worker is Junior High School, and 0 if he only finished Primary School). We instrumented the treatment by a dummy variable which takes the value 1 if the mean of "Junior" at worker's locality for his age is greater or equal to 0.5, and 0 otherwise. We employ an analogous strategy for the "Completed High vs. Junior High" estimation. Exploiting the locality specific variation in the education level across ages we seek to control for unobserved characteristics that might be correlated with the wage and education level achieved. Below, tables with the first stage of estimates show that the instrumental variable is highly correlated with level of education achieved by each worker. And we could argue that the mean education level by age and locality is not correlated with the unobserved characteristic (i.e. personal ability).
IV. Results
In Table 3 , the observations are split into two age groups taking into account the possible existence of the life cycle effect on
wages. An additional year of education makes salaries grow by about 20 percent for women. The effect is similar in the case of men in the range of age [31, 44] , and the impact on the wage per hour for men among 21 and 30 years old seems to be lower:
about 15 percent. These findings are in general analogous with the ones observed by Sanroman (2006) who restricted her analysis to male workers aged 35-44 and resident in the capital of Uruguay 3 . Another feature from Table 3 is the greater return for females (a possible explanation could be a possible bias: women demands larger return to schooling or they do not enter the labour market and remain at home because of household's demands: children, housekeeping, etc.). This result is consistent with the findings of Dougherty (2003) who shows that the rate of return to schooling appears to be nearly two percentage points greater for females than for males in the National Longitudinal Survey of Youth data set (a panel study managed by the Centre for Human Resource Research at the Ohio State University) despite the fact that females tend to earn less, both absolutely and controlling for personal characteristics. Dougherty summarized previous studies reporting wage equations which reveal that a higher return to female schooling appears to be the norm and considers various explanations. One possibility is that part of the differential could be attributable to male-female differences in the quality of educational attainment. Another explanation considered is that women choose to work in sectors where education is relatively highly valued.
[Insert Table 3] [Insert Appendix of 
therefore, as an indicator of relative welfare, the formula above shows that greater average of people in the sample having a particular good implies less relative welfare.
Thus, table 4 shows us that if the sample is restricted to those who are classified as poor (people in the worst quintile of relative wealth distribution), the returns to additional education are lower than in the entire population. Another attribute of the poor seem to be the fact that the returns for female are greater than for men.
[Insert Table 4] [Insert Appendix of Table 4 ]
Moving our attention towards the impact on earnings of finishing Junior High School versus concluding only Primary School, we observe in Table 5 that the returns for women are no significantly different from zero in the majority of the age ranges. The TSLS results show us that these returns are null in the younger male cohort and grow with age.
[Insert Table 5] [Insert Appendix of In the presence of endogeneity, the quantile regression estimator will be biased due to the possible presence of unobserved characteristics or measurements error. Thus, following Abadie, Angrist and Imbens (2002) and the implementation developed by Frölich and Melly (2008) , we use an instrumental variable identification strategy to cope with endogeneity and improve our estimations, which are represented below. In the graphs below, we observe that in no case the impact of concluding Junior High
School has a significantly different from zero effect on women earnings in any of the quantiles of the distribution, and the result is similar for men except some impact on men aged [26, 35] .
[Insert Graphs of Impact on Women] [Insert Graphs of Impact on Men]
It may be useful to repeat this analysis for a social vulnerable subpopulation: the poor. Thus, table 7 shows that the impact on them is not significant from 0 in most quantiles.
[Insert Table 7 ]
Finally, in Table 8 we confirm that Completed High School seems to have an important impact on earnings for both women and men. In contrast to the IV QTE of Junior High School, the IV QTE estimates both for men and women show significant effects of Completed High School almost at every quantile, with the largest effects at high quantiles and elevated range of age. [Insert Table 8] 
V. Conclusions
Although participation rates in the Uruguayan educational system might look impressive for a Latin American country, educational outputs are not that great. Uruguay is characterized by educational gaps and high drop-out rates in the secondary education. In our work we explore the link between the existence of degree premium (for those who finish the secondary schooling) and dropouts. Our hypothesis lays in the idea that secondary schooling in Uruguay might be a very long haul race for many. Uruguayan youngsters only obtain meagre economic benefits as they make progress along the secondary schools.
Only in the case that they complete the degree, they will obtain a significant reward in terms of their future wages.
In our work we first explore the returns to schooling in Uruguay. In the applied microeconometrics literature on education, a common issue is the presence of endogeneity because of household or children unobservable characteristics and the possibility of measurement errors. To cope with this problem, we follow an instrumental variable strategy in to ways: two-stages least squares (TSLS) and quantile regression with instrumental variables. These two approaches are complementary: while TSLS provides a "mean" estimation of the effect of education on earnings, regression quantiles provide an approach to characterizing the effect of schooling in different percentiles of the conditional wage distribution.
Obtained results allow us to compare the wage effect of completing additional levels of education. In particular, we focus in the effect of completing only primary school against the impact of Junior High School and results suggest that achieving Junior High School (9 years of education) versus Primary Education (6 years of education) has nearly no effect on earnings of the private and public female paid workers aged [21 -44] . However, if we compare Completed High School (12 years of education) with Junior High School, the former has a significant and important positive impact on earnings that could double a worker's wage per hour.
In particular we test the hypothesis of the existence of a degree premium for those individuals that complete the secondary education (12 years of education). As we find evidence that allows us to confirm the existence of the degree premium, we make conjectures and present a possible explanation that links the evidence between the existence of degree premium, educational gaps and dropouts. The rationale is that since only the completion of the secondary degree will generate a clear economic benefit, many individuals will exit the educational system as they find difficulties in the transit along the secondary level. A possible explanation for the degree premium is related to the fact that in Uruguay, obtaining a secondary school degree is almost equivalent to obtaining a minimum requirement for obtaining a permanent job in the formal labour market. In our opinion, obtained results suggest the same phenomena: only those who complete the secondary level obtain positive impact on their wage rates. Those who will probably be unable to make it up to the final, will probably not receive major reward in terms of their future wage. In other words, the completion of the entire secondary stage might be seen as a long haul race and Uruguayan youngsters end up exiting the process when they are still far from the end.
What could we deduce from these results? These outcomes tell us that a child who has just concluded primary school finds no premium in starting and concluding Junior High School. Thus, he receives an incentive not to conclude this level nor perform very well in her first years of secondary school. Notwithstanding that one could argue that the child could be instead encouraged by the fact that if he finishes Complete High School he could even increase twofold his future wage per hour, this future is too far off: after concluding Primary School he ought to study another six years to accomplish a "premium" wage.
Hence a line of policy recommendation could be to reformulate education in order to find and build short and medium run incentives. Other complementary lines of policy might be to strengthen social networks such as: families (Heckman, 2008) ;
parents' involvement and participation in the school of their children; schools with extended hours of classes; etc. All this could help to support and sustain the child effort to study when he is in the "short run". Exploring these lines of policy action is crucial especially for the poor (the impact of finishing Junior High School vs. Primary School is also nearly null for this vulnerable subpopulation): study -after completing primary school-extra six years without short run incentives could be very difficult because poverty in Uruguay expels children from the education system to the informal labour market. 
